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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1-2, 6-15, 17-22, 24-27, 32-42, 47-50, and 54-58 rejected under 35 U.S.C. 102(e) 
as being anticipated by Paulraj (U.S. Patent No. 6,377,636). 

Referring to claim 1, Paulraj discloses in figures 2 and 7 of a method for use in a radio 
communications system, comprising: 

for a connection between a mobile radio [32 of figure 2] and a radio network [15A,B? 
and C of figure 2], assigning a first training sequence for a first unit of information associated 
with the connection to be transmitted [as disclosed in col. 4, lines 2-5, where first transmitter and 
second transmitter [BSTs] transmit a first signal SI and a second signal S2 respectively both at a 
frequency fl. Furthermore, as disclosed in col. 4, lines 35-40, SI and S2 are assigned a first and 
a second training pattern respectively. In addition, as disclosed in col. 12, lines 5-19, BST unit 
72 communicates the training sequences of potential interferers and of its own signal or signals 
to the subscriber units within cell 52A via antennas 74]; 

assigning a second training sequence for second unit of information associated with the 
connection to be transmitted [as disclosed in col. 4, lines 2-5, where first transmitter and second 
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transmitter [BSTs] transmit a first signal and a second signal S2 respectively both at a frequency 
fl. Furthermore, as disclosed in col. 4, lines 35-40, SI and S2 are assigned a first and a second 
training pattern respectively. In addition, as disclosed in col. 12, lines 5-19, BST unit 72 
communicates the training sequences of potential interferers and of its own signal or signals to 
the subscriber units within cell 52A via antennas 74] as claim. 

Referring to claim 2, Paulraj discloses in col. 4, lines 35 to 40 wherein different training 
sequences [first and a second training pattern] are assigned for consecutive units [for S 1 and S2 
respectively] of information associated with the connection to be transmitted as claim. 

Referring to claim 6, Paulraj discloses in col. 12, lines 5-19 and in col. 1 1, lines 12-19of 
further comprising: providing in a base station [base station 53 A having a transceiver unit 72] in 
the radio network the first training sequence [training sequence] and transmitting the first 
training sequence [training sequence] over the radio channel [wirelessly] to the mobile station 
[subscriber unit] along with the first unit [SI as disclosed in col. 4, lines 35-40] of information, 
and the mobile station using the first training sequence in detecting the transmitted first unit [as 
disclosed in fig. 9 and in col. 12, lines39-51, the subscriber unit 80 has an RF/Down 
Conversion/Sampling circuit 84 and an interference mitigation block 86 which regularly receives 
channel estimates of signals of interest] as claim. 

Referring to claim 7, Paulraj discloses in col. 1 1, lines 47-63 wherein the radio network 
[BSC 60] provides the base station base stations 53A,B, and C] and the mobile station 
[subscriber units] with a training sequence indicator [training distribution block 70 and training 
block 90 respectively as disclosed in figures 8 and 9], and wherein the base station uses the 
training sequence indicator to provide the first training sequence [as disclosed in col. 12, lines 5- 
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19, the training distribution block 70 in the base station receives the training sequence 
assignments from BSC and communicates the training sequences to the subscriber units] and the 
mobile station uses the training sequence indicator to provide the first training sequence in 
detecting the transmitted first unit [as disclosed in figure 9 and col. 12, lines 52 to col. 13, lines 
10, the subscriber unit 80, having a multi-channel estimator 88 uses the training sequences from 
the training sequence indicator (block 90) in detecting the transmitted first unit (desired 
estimated channel)] as claim. 

Referring to claim 8, Paulraj discloses in col. 12, lines 5-19 and in col. 4, lines 35-40 of 
further comprising: providing in the mobile station [subscriber units] with the first training 
sequence [SI with first training sequence] and transmitting the first training sequence over the 
radio channel to a base station in the radio network along with the first unit of information [as 
disclosed in col. 12, lines 20-35 and in figure 9 and section of the specification, in the uplink 
direction, the situation is analogous but reversed and it is the base stations that will mitigate 
interference due to signals from the subscriber units; Subscriber unit 80 has its own database of 
training sequences 92 for transmitting training sequences over radio channel to base station. 
Note: Base stations are receivers and mobile stations are transmitters], and 

the base station using the first training sequence in detecting the transmitted first unit [as 
disclosed in col. 12, lines 20-35, base station receives training sequences from mobile station 
base based on analogous but reverse process and the base station mitigates interference due to 
signal from the subscriber units] as claim. 

Referring to claims 9, Paulraj discloses in col. 4, lines 35-61 wherein the radio 
communications system is a cellular network where transmissions for different cells [Base 
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stations in tow cells located in close proximity or even adjacent each other] are synchronized and 
may be distinguishable by the receiver as claim. 

Referring to claims 10, 19, and 47, Paulraj discloses in figures 2 and 7 of a radio 
communication system comprising: 

one or more base stations [15A, 15B and 15C of figure 2]; 

a mobile radio [subscriber unit 32 in figure 2 and unit 80 of figure 9 configured to 
communicate with one of the base stations over a radio interface [as disclosed in col. 12, lines 
20-25, where in uplink communication, the subscriber units are transmitters and base stations are 
receivers]; and 

a radio network node [BSC 60 of figure 7] configured to establish a connection between 
the base station [53 A, 53B, and 53C of figure 7] and the mobile station [subscriber units 
operating in cells 52 A, 52B and 52C as disclosed in col. 1 1, lines 1 1-15] by allocating necessary 
radio resources [as disclosed in figure 7 and in col. 1 1, lines 12-34, BSC 60 communicates the 
selected training sequences to base stations through a signaling block, then the base stations use 
these training sequences in the signals they transmit to the subscriber unit. Furthermore, BSC 60 
allocates bandwidth to the training sequence used in cells to allow more precise channel 
estimation or to be used to increase the signal payloads of cells] and 

including a training sequence controller [as disclosed in figure 7 and in col. 10, lines 64- 
66, BSC 60 has a training coordinator or controller 62] configured to change a training sequence 
used during the connection [as disclosed in col. 10, lines 64 to col. 1 1, lines 1 1, controller 62 is 
connected to database of training patterns 64 and the controller may configure to change or re- 
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use different structures and cellular layouts while taking into account the changing interference 
scenarios]. 

Referring to claim 1 1, Paulraj discloses in figure 6 and in col. 10, lines 23-40 wherein the 
cellular radio communications network further employs time division multiple access [TDMA] 
and frequency hopping [the TDMA system employs a more aggressive frequency re-use 
schedule, in particular, the available spectrum is subdivided into only 3 subchannels fl, f2, and 
f3, which are re-used in three sectors of each cell 52 as shown] as claim. 

Referring to claim 12, Paulraj discloses in col. 10, lines 64-66 of a BSC 60, which has a 
training controller 62 connected to a database of training patterns 64. Paulraj further discloses in 
col. 11, lines 35-45, of a training controller 62 that assigns a training sequence hopping pattern to 
the connection as claim. 

Referring to claims 13, 34, 40 and 56, Paulraj discloses in figure 7 and in col. 10, lines 
64-66 wherein including a sequence of table lookup addresses [a database of training patterns 
connected to a training controller 62] corresponding to the training sequence hopping pattern for 
the connection [as further disclosed in col. 10, lines 63 to col. 11, lines 1 1, the training 
coordinator makes assignments and re-assignments for the connection based on set of training 
patterns in database 64] as claim. 

Referring to claims 14, 20, 26, 36, 49 and 58, Paulraj discloses in col. 11, lines 38-42 
wherein the training sequence controller 62 includes a training sequence hopping pattern 
generator[controller 62 assigns long training sequence] configured to generate a training 
sequence hopping pattern for the connection using one or more parameter [as disclosed in col. 8, 
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lines 44-62], wherein the pattern indicated how the training sequence is to be changed during the 
connection [as disclosed in col. 10, lines 64 to col. 11, lines 11, controller 62 is connected to 
database of training patterns 64 and the controller may configure to change or re-use different 
structures and cellular layouts while taking into account the changing interference scenarios] as 
claim. 

Referring to claims 15, 27, 33, 41, 42, 50 and 55, Paulraj discloses in col. 8, lines 42-62 
wherein one or more training sequence parameters include one a number of training sequences as 
claim. 

Referring to claims 17, 18, and 39, wherein the electronic circuitry is configured to 
process a first training sequence indicator for the first time interval in the connection in order to 
generate the first training sequence a second training sequence indicator for the second time 
interval in the connection in order to generate the second training sequence, [as disclosed in 
figure 8 and col. 12, lines 5-19, and base station 53 A has a training distribution block for 
receiving a first training sequence indicator and second training sequence for first and second 
time interval [Guard intervals, Gl,G2,...,Gy as disclosed in col. 9, lines 37-48] and 

Referring to claims 21, 31 and 54, Paulraj discloses in figure 7 and in col. 12, lines 5-19 
of wherein the radio network node [BSC 60] is configured to provide the training sequence 
hopping pattern to the base station and to the mobile station as claim. 

Referring to claims 22 and 32, Paulraj discloses in col. 12, lines 5-19 and in figure 7 
wherein the radio network node {BSC 60] is configured to provide the training sequence 
hopping pattern to the base station and to the mobile station. Paulraj further discloses that 
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BSC provides along with training sequences the information pertaining to radio resources 
allocated for the connection during a connection set up-procedure [as disclosed in figure 7 
and in col. 11, lines 12-34, BSC 60 communicates the selected training sequences to base 
stations through a signaling block, then the base stations use these training sequences in the 
signals they transmit to the subscriber unit. Furthermore, BSC 60 allocates bandwidth to 
the training sequence used in cells to allow more precise channel estimation or to be used to 
increase the signal payloads of cells] as claim. 

Referring to claim 24, Paulraj discloses in figures 2 and 71 of wherein the system is a 
GSM type cellular radio system, where the radio network node is either a base station controller 
or a mobile switching center as claim. 

Referring to claim 25, Paulraj discloses in figure 7 of a radio network node [BSC 60] for 
use in a cellular communications network comprising: 

a resource controller configured to determine resources to support a connection between a 
base station and a mobile station [as disclosed in figure 7 and in col. 11, lines 12-34, BSC 60 
communicates the selected training sequences to base stations through a signaling block, then the 
base stations use these training sequences in the signals they transmit to the subscriber unit. 
Furthermore, BSC 60 allocates bandwidth (via training controller) to the training sequence used 
in cells to allow more precise channel estimation or to be used to increase the signal payloads of 
cells], and training sequence hopping controller [training controller 62] configured to determine 
a training sequence hopping pattern for the connection [as disclosed in col. 10, lines 64-66 of a 
BSC 60, which has a training controller 62 connected to a database of training patterns 64. 
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Paulraj further discloses in col. 1 1, lines 35-45, of a training controller 62 that assigns a training 
sequence hopping pattern to the connection] as claim. 

Referring to claims 35 and 57, Paulraj discloses in col. 8, lines 59 to col. 9, lines 15 
wherein each training sequence pattern includes an associated identifier[frequency tone], and 
wherein the indication[guard interval] includes one of the training sequence hopping pattern 
identifier as claim. 

Referring to claim 37, Paulraj discloses in figure 7 of a training coordinator 62 for use in 
a radio node [as disclosed in col. 1 1, lines 12-16, BSC 60 communicates the selected training 
sequences to base stations], comprising: electronic circuitry configured to perform the following 
tasks: 

provide a first training sequence corresponding to a first time interval in a connection 
between a radio network and a mobile station [as disclosed in col. 4, lines 35-39, SI and S2 are 
assigned a first and a second training pattern; Furthermore as disclosed in col. 9, lines 29 to col. 
10, lines 3, signals S2 and S3 have been assigned respective training patterns, and S2, S3...Sy 
may be broken up into guard intervals, training sequences and payload, because the time of flight 
of Sy is longest, Sy is transmitted first at TO. Guard intervals ensure that training sequences are 
available to mobile unit simultaneously. Thus, as disclosed in col. 1 1, lines 12-19, BSC 60, 
which has a training coordinator 60, communicates the selected training sequences such as S2 to 
base stations and the base stations then use the training sequences, S2 and guard intervals, G2 
in the signals they transmit to subscriber units] and 

provide a second training sequence corresponding to a second time interval in the 
connection between a radio network and a mobile station [as disclosed in col. 4, lines 35-39, SI 
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and S2 are assigned a first and a second training pattern; Furthermore as disclosed in col. 9, lines 
29 to col. 10, lines 3, signals S2 and S3 have been assigned respective training patterns, and S2, 
S3 . . . Sy may be broken up into guard intervals, training sequences and payload, because the time 
of flight of Sy is longest, Sy is transmitted first at TO. Guard intervals ensure that training 
sequences are available to mobile unit simultaneously. Thus, as disclosed in col. 1 1, lines 12-19, 
BSC 60, which has a training coordinator 60, communicates the selected training sequences such 
as S2 to base stations and the base stations then use the training sequences, S3 and guard 
intervals, G3 in the signals they transmit to subscriber units]. 

Referring to claim 38, Paulraj discloses in col. 4, lines 35-40 and col. 12, lines 5-19 of 
the first and second training sequence. Paulraj discloses in col. 11, lines 38-46 that long training 
sequence may be used to estimate a characteristic of a radio channel supporting the connection as 
claim. 

Referring to claim 48, Paulraj discloses in figure 2 of mobile radio terminal [subscriber 
unit 32] configured to communicate with a cellular communications network [network 1 1], 
comprising: 

processing and transceiving circuitry configured to communicate information with the 
cellular communications network over a radio-based connection [As disclosed in figure 2, unit 
32 communicates to Base stations 15 A, 15B, and 15C. The receiver 32 is able to coherently 
receive SI, S2 and S2], and 

a training sequence hopping controller [as disclosed in figure 7 and in col. 10, lines 64- 
66, BSC 60 has a training coordinator or controller 62] configured to determine a training 
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sequence hopping pattern for the connection [[as disclosed in col. 10, lines 64 to col. 1 1, lines 11, 
controller 62 is connected to database of training patterns 64 and the controller may configure to 
change or re-use different structures and cellular layouts while taking into account the changing 
interference scenarios] as claim. 

3. Claim 1 rejected under 35 U.S.C. 102(e) as being anticipated by Menzel (U.S. Patent No. 
6,707,807). 

Referring to claim 1, Menzel discloses in figure 1 and in the abstract of a method for use 
in a radio communications system, comprising: 

for a connection between a mobile radio [MS in figure 1] and a radio network [BS in 
figure 1], assigning a first training sequence for a first unit of information associated with the 
connection to be transmitted [as disclosed in fig. 3, col. 5, lines 38-65, a first radio burst Fbl is 
shown in figure 3, which has an introduction of 8 bits and a subsequent 41 bit training sequence 
and 36 bits of payload information]; 

assigning a second training sequence for second unit of information associated with the 
connection to be transmitted [as disclosed in figure 4 and in col. 6, lines 1-17, the second radio 
burst fb2 according to Fig 4a contains a normal training sequence of 26 bits and two data blocks 
of 17 bits each]. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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5. Claims 3, 5, 29, 44, 45 and 52 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Paulraj in view of Balakrishnan et al (U.S. Patent No. 2003/0058926). 

Referring to claims 3, 29, 45 and 52, Paulraj fails to discloses wherein the assignment of 
training sequences to different units of information associated with the connection follows a 
cyclic pattern. Balakrishnan et al teaches in paragraph 001 1 of an increase in the data rate of a 
multiple-input and output system that has frequency selective fading by using training sequences 
with both low cross-correlation, and auto-correlation. Baladrishnan discloses in paragraphs 
0012-0013 of the training sequences being assigned based on cyclically shifted versions of each 
other. Furthermore, in the respective paragraphs, the motivation behind the assignment of such 
cyclic pattern is because cyclic sequences have a low normalized auto-correlation. Therefore, it 
would have been obvious to one of ordinary skills in the art at the time of the invention to 
modify the teachings of Paulraj to include teaching of assigning training sequences in a cyclic 
pattern as taught by Balakrishnan in order to enable for receivers to separate out training 
sequences as mentioned in paragraph 0010. 

Referring to claims 5 and 44, Balakrishnan discloses wherein the first and second training 
sequences are members of a training sequence se [as disclosed in claim 35]t, where each member 
has a favorable auto-correlation with other members in the set [as disclosed in 0012-0013]. 

6. Claims 4, 31, 46, and 53 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Paulraj in view of Bergkvist (U.S. Patent No. 2002/0067712). 

Referring to claim 4, 3 1, 46, and 53, Paulraj fails to disclose wherein the assignment of 
training sequences to different units of information associated with the connection follows a 
pseudo-random pattern. Bergkvist discloses in the abstract of a system for decorrelating 
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background interference signals in a time-synchronized cellular system. Bergkvist further 
discloses 0025-0026, burst (having training sequences) associated with the connection follows a 
randomly selected bit pattern. Therefore, it would have been obvious to one of ordinary skills in 
the art at the time of the invention to modify the teachings of Paulraj to include teaching of 
assigning training sequences in a randomized long burst pattern as taught by Bergkvist in order 
to increase the probability of demodulation, enabling the receivers to separate out training 
sequences. 

7. Claims 16, 28, 43 and 51 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Paulraj in view of Dogan et al. (U.S. Pub. No. 2002/0150182). 

Referring to claims 16, 28, 43 and 51, Paulraj fails to disclose of generating an offset 
training sequence hopping pattern from the training sequence hopping pattern assigned to the 
connection. Dogan teaches in the abstract of a method that performs spatial processing, timing 
estimation and frequency offset using a training sequence of a received burst. Thus, a second 
signal channel signal is generated from the training sequence/burst hopping pattern assigned to 
the connection. Therefore, it would have been obvious to one of ordinary skills in the art at the 
time of the invention to modify the teachings of Paulraj to include teaching of generating offset 
as taught by Dogan in order to accurately determine the timing or delay and frequency offset 
based on analyzing a long training sequence across a potentially long delay spread. 

Claim 23 rejected under 35 U.S.C. 103(a) as being unpatentable over Paulraj in view of 
Suonvieri et al. (U.S. Patent No. 6,373,833). 

Referring to claim 23, Paulraj fails to disclose wherein the radio network node is 
configured to provide the training sequence hopping pattern to a new base station in conjunction 
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with a handover of the connection to the new base station. Suonvieri discloses in col. 2, lines 18- 
46, figure 8 and in col. 9, lines 7-55 that in handover situations when the mobile station movies 
to a new cell, the access burst includes a training sequence of a total of 87 bits. Therefore, it 
would have been obvious to one of ordinary skills in the art at the time of the invention to 
modify the teachings of Paulraj to include teachings as taught by Suonvieri so that eh handover 
between the nodes is made possible so that the traffic time slot used by the base station remains 
the same as before the handover. 

Conclusion 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Or faxed to: 

(703)305-3988, (for formal communications intended for entry) 

Or: 

(703)305-3988 (for informal or draft communications, please label "Proposed" or 
"DRAFT") 

Hand-delivered responses should be brought to Crystal Park II, 2021 Crystal 
Drive, Arlington, VA., Sixth Floor (Receptionist). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chirag G Shah whose telephone number is 571-272-3 144. The 
examiner can normally be reached on M-F 6:45 to 4:15, 2nd Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wellington Chin can be reached on 571-272-3 134. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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